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WHY TEST GRAVITY?

- Cosmic acceleration, i.e. dark energy.

- Cosmological scales >> scales of precision tests.

- Fifth forces on astrophysical scales are poorly constrained.
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EFT-STYLE APPROACHES

3. Write down all possible quadratic terms.

Symmetries (e.g. linear diff invariance) fix most of the L@a@b
coefficients.

Those remaining are the true parameters of the EFT = o;(t)

_ 1
L~L + Lg, 00, + §L@a@b5@a5@b + ...

|
Gives us linearised

grav. field equations.
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THE ALPHA

Model Class

PARAMETERS

ACDM

0

quintessence

[1= 2] (1 - Qm)(l + wX)

k-essence /perfect fluid

cg

(45, 46] (1— Q) (1+wx)

kinetic gravity braiding

m? (nm } /"Cc,«)
H2 M,

[47-49]

galileon cosmology

[57] —sa3 H?r2e0/M

BDK

.
,

¢°K ;e "
FERVE:

[26]

metric f(R)
MSG /Palatini f(R)

f(Gauss-Bonnet)

3, 72]
(73, 74]

52, 75, 76]

c

D 4

¢
H

HE+HE

H(M?2+HE)

Bellini & Sawicki (2014)
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What does this mean for gravity theories?

Vector-tensor theories are a little bruised, but survive.

£4 x R L5 X GW/V’LLAV

( + Maxwell term etc.)

For bimetric theories, get a bound on graviton mass:

m, <107 eV
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THE CURRENT STATE OF PLAY

Planck CMB data + galaxy surveys:
BOSS, VIPERS, WiggleZ.

36 -15 -0.81 -0.11 0.59
aM(z=0)

Bellini et al., 2015.
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CONCLUSIONS

® The landscape of extensions to GR.

o LI

-style model-independent treatment.

* ar(t) strongly constrained by GWSs; others in progress.
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